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FET SWITCHING METHOD AND
APPARATUS FOR MULTI-SLICE CT
DETECTOR

CROSS-REFERENCE TO RELATED
APPLICATTONS

Not applicable.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not applicable.

BACKGROUND OF THE INVENTION

This mmvention relates generally to computed tomography
(CT) imaging and, more particularly, to methods and appa-
ratus for collecting data corresponding to every element in
a CT array to generate a large number of separate slice
Images.

In at least one known computed tomography (CT) imag-
ing system configuration, an X-ray source projects a fan-
shaped beam which 1s collimated to lie within an X-Y plane
of a Cartesian coordinate system and generally referred to as
the “imaging plane”. The x-ray beam attenuated by the
object, impinges upon an array of radiation detectors. The
intensity of the attenuated beam radiation received at the
detector array 1s dependent upon the attenuation of the x-ray
beam by the object. Each detector element of the array
produces a separate electrical signal that 1s a measurement of
the beam attenuation at the detector location. The attenua-

fion measurements from all the detectors are acquired to
produce a transmission profile.

In known third generation CT systems, the x-ray source
and the detector array are rotated with a gantry within the
imaging plane and around the object to be 1maged so that the
angle at which the x-ray beam intersects the object con-
stantly changes. A group of X-ray attenuation measurement,
1.€., projection data, from the detector array at one gantry
angle 1s referred to as a “view”. A “scan” of the object
comprises a set of views made at different gantry angles, or
view angles, during one revolution of the x-ray source and
detector. In an axial scan, the projection data 1s processed to
construct an 1image that corresponds to a two-dimensional
slice taken through the object. One method for reconstruct-
ing an 1mage from a set of projection data is referred to 1n
the art as the filtered back projection technique. This process
converts the attenuation measurements from a scan into
integers called “CT numbers” or “Hounsfield units”, which
are used to control the brightness of a corresponding pixel on
a cathode ray tube display.

During data acquisition the table 1s translated through the
cgantry during gantry rotation such that a “helical” data set 1s
collected. An exemplary helical acquisition system 1is
described 1n U.S. Pat. No. 5,974,110. As well known 1n the
art table translation speed 1s related to the number of rows
of data that can be collected during helical acquisition. To
this end, table translation speed can be 1ncreased by increas-
ing the number of rows of data collected.

A typical detector array includes a plurality of detector
modules, each module forming a flat detector surface. The
modules are positioned together so as to form an arc that 1s
essentially centered on the X-ray source. Under each module
surface a typical module includes rows and columns of
detector elements aligned with X and Z coordinates, respec-
tively. Detector elements are relatively small (e.g., 1.25 mm
across). The modules are typically arranged side-by-side to
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form an array arc with module rows aligned so that data
corresponding to a single array row can be used to generate
a single thin slice 1image through a patient.

In addition to including the above described hardware a
typical CT system also includes acquisition circuitry that
acquires the intensity signals generated by the detector
clements, converts the intensity signals into the CT counts
and stores the CT counts as data for subsequent 1mage
reconstruction via back projection or the like.

There are many different CT applications and each appli-
cation may 1deally require data corresponding to either thin
or thick 1mage slices depending upon the application. For
this reason many CT systems include switches that allow a
user to cause acquisition channels to effectively sum the data
from several adjacent array rows during acquisition. Thus,
for example, to collect data for a patient slice that 1s twice
as wide as the data corresponding to a single array row, the
acquisifion channels can be linked to the rows to collect
projection data for two adjacent rows simultaneously. Simi-
larly the acquisition channels can be linked to collect data
from four adjacent rows simultaneously to generate an even
thicker slice 1mage. For exemplary prior art that teaches
systems of this type see U.S. Pat. Nos. 5,291,402 and
5,982,846.

Recognizing the need to generate both thick and thin slice
images to decrease detector module connector density and,
in an attempt to minimize overall system costs, many CT
system designers have opted to provide systems with fewer
acquisition channels than detector elements. For example, an
exemplary module may include 16 rows and 16 columns of
clements for a total of 256 elements and the system may only
include 128 acquisition channels to acquire the signals from
the 256 elements (i.e., a 2 to 1 ratio of elements to acqui-
sition channels). In this case, during data acquisition several
different acquisition options are selectable including data
corresponding to 1 through 8 separate thin slice images and
data corresponding to 2 row thick slice images, 3 row thick
slice images and 4 row thick slice i1mages.

While more than 8 thin slice 1mages are not routinely
required 1n CT applications and therefore are not generally
supported by CT hardware, there are certain applications
where additional thin slice images are required. For 1nstance,
in the case of cardiac and CT angiography (CTA) procedures
large numbers of thin slice images must be acquired quickly
to facilitate efficient clinical practice. In these cases collec-
tion of 16 thin slice 1images 1nstead of 8 1s useful.

In addition, as indicated above, during helical data acqui-
sition 1t 1s advantageous to collect data corresponding to as
many rows as possible so that table translation speed can be
maximized.

One solution to increase the number of rows of data
collected 1s to use the system described above twice to
collect data corresponding to 8 thin slice images each use for
a total of 16 images. Unfortunately, not only does this option
require additional time but it also may lead to collecting data
corresponding to differing patient positions (i.e., a patient
may move or breath, etc., between acquisitions).

Another solution 1s to provide additional acquisition cir-
cuitry so that there 1s a separate channel for every detector
clement 1n an array. This option, while possible, would
increase overall system cost appreciably and therefore 1s not
optimal.

BRIEF SUMMARY OF THE INVENTION

An exemplary embodiment of the invention 1s to be used
with a CT 1maging system including less acquisition chan-
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nels than detector elements such that separate data-sets for
cach element cannot be acquired simultaneously via the
acquisition channels, the method for acquiring data corre-
sponding to a number of elements that 1s greater than the
number of acquisition channels during an acquisition period
and comprising the steps of: for at least one acquisition
channel, (a) during a first sub-period: acquiring a first
data-set corresponding to a first detector element and storing
the first data-set(b)during a second sub-period: acquiring a
second data-set corresponding to a second detector element
and storing the second data-set.

The above describe method enables collection of data
corresponding to more elements than there are acquisition
channels so that the acquired data can be used to construct
many images corresponding to thin slices through an object
being imaged. More specifically, where the elements are
arranged 1n rows and columns to form an array and the array
1s mounted to a gantry for rotation about a rotation axis
parallel to the columns so that data can be collected corre-
sponding to several gantry positions, the method enables
acquisition of data that can be used to generate a separate
image for each one of the array rows or, 1n the case of helical
imaging, to simultaneously collect data corresponding to a
relatively greater number of rows so that table translation
speed can be maximized.

In the description, reference 1s made to the accompanying,
drawings which form a part hereof, and 1n which there 1is
shown a preferred embodiment of the invention. Such
embodiment does not necessarily represent the full scope of
the 1vention and reference i1s made therefor, to claims
herein for interpreting the scope of the mvention.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1 1s a 1s a perspective view of a CT 1maging system

FIG. 2 1s a block schematic diagram of the system
llustrated 1n FIG. 1;

FIG. 3 1s a schematic view of one of the CT modules of
FIG. 2;

FIG. 4 1s a schematic view 1illustrating several adjacent

detector elements from separate rows within the module of
FIG. 3; and

FIG. 5 1s a flow chart illustrating one method according to
the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

Referring to FIGS. 1 and 2, a computed tomography (CT)
imaging system 10 i1s shown as including a gantry 12
representative of a “third generation” CT scanner. Gantry 12
has an x-ray source 14 that projects a beam of x-rays 16
toward a detector array 18 on the opposite side of gantry 12.
Detector array 18 1s formed by detector elements 20 that
together sense the projected x-rays that pass through an
object 22, for example a medical patient. Each detector
clement 20 1s relatively small, exemplary elements being on
the order of 1.25 mm 1n effective length at 1socenter in the
z-ax1s 24. Each element 20 produces an electrical signal that
represents the intensity of an impinging x-ray beam and
hence the attenuation of the beam as 1t passes through patient
22. During a scan to acquire X-ray projection data, gantry 12
and the components mounted thereon rotate about a center
of rotation or 1socenter 24.

Rotation of gantry 12 and the operation of x-ray source 14
are governed by a control mechanism 26 of CT system 10.
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Control mechanism 26 mcludes an x-ray controller 28 that
provides power and timing signals to x-ray source 14 and a
cgantry motor controller 30 that controls the rotational speed
and position of gantry 12. A data acquisition system (DAS)
32 1n control mechanism 26 samples analog data from
detector elements 20, converts the data to digital CT count
signals may or may not store the CT counts 1n a mass storage
device 38 for subsequent processing. Either during data
acquisition or thereafter an image reconstructor 34 receives
sampled and digitized x-ray data from DAS 32 or retrieves
the data from storage device 38 and performs high-speed
image reconstruction. The reconstructed 1image 1s provided
to a computer 36 that stores the image 1n mass storage device
38 for subsequent examination.

Computer 36 also receives commands and scanning
parameters from an operator via console 40 that has a
keyboard. An associated cathode ray tube display 42 allows
the operator to observe the reconstructed 1mage and other
data from computer 36. The operator supplied commands
and parameters are used by computer 36 to provide control
signals and information to DAS 32, x-ray controller 28 and
cgantry motor controller 30. In addition, computer 36 oper-
ates a table motor controller 44 that controls a motorized
table 46 to position patient 22 along a Z-axis 15 within
cantry 12. Thus, table 46 moves portions of patient 22
through gantry opening 48 along axis 15.

Referring still to FIG. 2 detector elements 20 of array 18
are typically arranged in separate detector modules (not
separately numbered in FIG. 2) that include a plurality of
detector elements and then the modules are arranged side-
by-side to form the arcuate shape illustrated 1 FIG. 2. An
exemplary array includes 59 separate detector element
arrays.

Referring to FIGS. 2 and 3, an exemplary module 50 1s
illustrated that includes 256 separate detectors 1-1 through
16-16 arranged i1n sixteen rows R-1 through R-16 and
sixteen columns C-1 through C-16. In FIG. 3 rows R-1
through R-16 are aligned along an X-axis and columns C-1
through C-16 are aligned along a Z-axis. When modules are
arranged 1n side-by-side fashion to form an arcuate array 18,
the rows R-1 through R-16 in separate modules are aligned
such that 16 separate and relatively long inter-module rows
extending across the face of the array are formed. When
mounted to gantry 12 array 18 1s positioned such that the
intermodule rows are perpendicular to the Z-axis 15. When
so configured all of the data collected by each inter-module
row during an acquisition corresponds to a single slice
through the patient and can be used to form an 1mage of a
thin slice through the patient 22.

Referring still to FIGS. 2 and 3, DAS 32 includes, among,
other things, a switch module 52 and acquisition circuits or
channels 54. Switch module 52 links elements 20 to acqui-
sition channels 54 1n a manner to be described 1n more detail
below. Acquisition channel 54 receives intensity signals
from linked elements 20 and convert the intensity signals to
CT counts 1n a manner well known 1 the CT art. Channel
54 provide the CT counts to computer 36 which stores the
CT counts 1n storage 38 for subsequent processing to gen-
erate a CT 1mage.

Referring now to FIG. 4, a single column C-1 of elements
1-1 through 16-1 from FIG. 3 1s illustrated along with
corresponding switch module circuitry 52 and acquisition
channel 54. As illustrated the exemplary system includes
one acquisition channel 54 for every two detector elements
in column C-1. For example, acquisition channels AC-1 and
AC-2 are provided for acquiring intensity signals from
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detector elements 1-1, 2-1, 3-1 and 4-1, acquisition channels
AC-3 and AC-4 are provided for acquiring intensity signals
from detector elements 5-1, 6-1, 7-1 and 8-1 and so on.

For the purposes of this explanation the term “clement
sub-set” will be used to refer to four adjacent detector
clements that are linked to the same two acquisition chan-
nels 54. For example, elements 1-1 through 4-1 are linked to
acquisition channels AC-1 and AC-2 and therefore elements
1-1 through 4-1 constitute one element sub-set. Similarly
clements 5-1 through 8-1 are linked to acquisition channels
AC-3 and AC-4 and therefore those elements constitute a
second element sub-set.

The switching circuit configurations linking element sub-
sets to acquisition channels 54 are 1dentical and therefore, 1n
the interest of brevity, only the switching configuration 60

linking elements 1-1 through 4-1 to acquisition channels
AC-1 through AC-2 will be described here 1n detail.

Configuration 60 includes first through eighth FET
switches S1 through S8, respectively. Switch S1 links ele-
ment 1-1 to a first common node 62 that 1s provided as an
input to sixth switch S6. The output of sixth switch S6 is
provided to acquisition channel AC-1. Second switch S2
links element 2-1 to common node 62 and hence to acqui-
sition channel AC-1 through sixth switch S6. Third switch
S3 links element 3-1 to a second common node 64 that 1s
provided as an input to seventh switch S7. The output of
seventh switch S7 1s provided to acquisition channel AC-2.
Fourth switch S4 links element 4-1 to common node 64 and
hence to acquisition channel AC-2 through seventh switch
S7. Fifth switch S5 links first common node 62 to the 1nput
of third switch 83. Similarly, eighth switch S8 links second
common node 64 to the input of second switch S2.

Switches S1 through S8 can be opened and closed to
select any sub-set of elements 1-1 through 4-1 for linkage to
either of acquisition channels AC-1 or AC-2. For example,
by closing only switches S1 and S6 only intensity signals
from element 1-1 are provided to channel AC-1. By closing
switches S1, S2 and S6 intensity signals from both elements
1-1 and 2-1 are provided to acquisition channel AC-1. By
closing switches S1, S2, S3, S6 and S8 1ntensity signals from
clements 1-1, 2-1 and 3-1 are provided to acquisition chan-
nel AC-1. By closing switches S1, S2, S3, S4, S6 and S8
intensity signals from each of elements 1-1 through 4-1 are
provided to channel AC-1. Similar switch control can pro-
vide any combination of element outputs to acquisition

channel AC-2.

Referring to FIGS. 2, 3 and 4, by controlling all switch
channels corresponding to elements in inter-module rows 1n
the same fashion data corresponding to various slices and
slice thicknesses through a patient can be collected. For
example, by collecting data from all elements aligned with
row R-1 1n FIG. 3, an image corresponding to a patient slice
aligned with row R-1 can be generated. By combining data
corresponding to rows R-1 and R-2 by closing switches S1,
S2 and S6 and similarly configured switches linked to other
clements 1n rows R-1 and R-2 an 1mage corresponding to a
relatively thicker patient slice aligned with rows R-1 and
R-2 can be generated. By combining data corresponding to
rows R-1 through R-4 by closing switches S1, 52, 83, 54, 56
and S8 and similarly configured switches linked to other
clements 1n rows R-1 through R-4 an image corresponding
to a relatively thicker patient slice aligned with rows R-1
through R-4 can be generated.

For the purposes of this explanation 1t will be assumed
that acquisition channels 54 are arranged 1n acquisition
channel (AC) rows adjacent detector rows so that there is
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onc AC row for every mter-module detector row. Thus, 1n
the present example where there are sixteen separate inter-
module rows, there are 8 AC rows ACR-1 through ACR-8

(see FIG. 4 generally where one acquisition channel per each
AC row is illustrated).

According to the present invention the opened and closed
states of switches 1n module 52 are altered during data
acquisition such that data corresponding to more slices
through a patient than the number of AC rows ACR-1
through ACR-8 can be collected. To this end, referring again
to FIG. 4, module 52 switches are controlled such that every
AC row collects two separate data sets including a first data
sub-set corresponding to a first inter-module row and a
second data sub-set corresponding to a second inter-module
row. The data sub-sets are collected during consecutive
periods so that one data set 1s not corrupted by the other.

Referring still to FIGS. 3 and 4, during a first period
switches S1 and S6 for each detector element 20 1n row R-1
may be closed while associated switches S2 are opened such
that AC row ACR-1 acquires a first data subset correspond-
ing to row R-1. Then, during a second period following the
first, switches S2 and S6 for each detector element 20 1n row
R-2 may be closed while associated switches SI are opened
so that AC row ACR-1 acquires a second data sub-set
corresponding to row R-2. This sequence of collecting first
sub-set data followed by second sub-set data is repeated
throughout the acquisition process during table translation
and gantry rotation so that a helical data set 1s collected.
After data acquisition the helical set 1s binned according to
Z-axi1s “slices” through a patient and the binned data 1s then
used to generate 1mages.

In the alternative, where the table is translated through the
cgantry during gantry rotation and data acquisition, the
switching between detector elements would continue during
data acquisition to collect data corresponding to a large
number of slices through the patient.

Referring still to FIGS. 3 and 4, 1n a fashion similar to that
described above, switches S3, S4 and S7 and simailar
switches linking elements in rows R-3 an d R-4 to AC row
ACR-2 can be controlled such that AC row ACR-2 collects
first and second data sub-sets corresponding to rows R-3 and
R-4. Other switches linking elements 1n each of rows R-4
through R-16 are also similarly controlled such that each AC
row ACR-3 through ACR-8 collects first and second data
sub-sets corresponding to two separate array rows so that a

total of 16 separate data sub-sets, one sub-set for each of
rows R-1 through R-16 are collected.

While 1t may seem that some intensity data would be lost
during periods when an element i1s disconnected from an
acquisition channel, 1t has been found that such losses can be
minimized and reduced to acceptable levels by selecting
relatively short acquisition periods. This 1s because current
detector elements 20 have a memory characteristic.

To t his end, referring to FIG. 4, 1t 1s well known 1n the
CT art that detector elements include, among other
components, a scintillator crystal 70 that, upon absorbing an
X-ray, generates light for a lumination period. The light 1s
detected by one of the elements 20 (e.g., a photodiode) and
turned into an electrical signal having an 1ntensity related to
the light intensity. During the lumination period, the crystal
acts as a memory storing the X-ray for subsequent detection.
In some cases the scintillator crystal has a primary speed
sufliciently long that the scintillation operates as a single
pole low pass IIR filter with a time constant that 1s approxi-
mately equal to or greater than the sampling frequency. If the
scintillation response is too fast an integration circuit (not
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illustrated) positioned before the FE'Ts, should be employed
so that data 1s not lost.

By selecting the first and second periods to be shorter than
the lumination period, beam signals absorbed by an element
20 during periods when the element 1s not linked to an
acquisition channel 54 are detected during the next period.
For instance, referring again to FIG. 4, assuming that
clement 1-1 1s linked to channel AC-1 during a first period
and that during the first period crystal 70 generates light
adjacent element 2-1. During the first period channel AC-1
does not receive a signal from element 2-1 and therefore,
during the first period no corresponding signal 1s generated.
Exemplary periods will be approximately 0.5 ms to 1.5 ms
and 1 some cases will be approximately 0.9 ms.

At the end of the first period element 2-1 1s linked to
acquisition channel AC-1 for the second period. During the
second period, assuming the first period is shorter than the
rumination period, element 2-1 detects the light generated
by crystal 70 and provides an intensity signal to acquisition
channel AC-1. Channel AC-1 then generates a CT count
corresponding to the detected light and other light detected
by element 2-1 during the second acquisition period.

Referring to FIGS. 3 and 4, computer 36 includes a
processor (not illustrated) linked to the switch module 52
and channel 54 to control data acquisition by controlling the
switch module switches. As data 1s provided by channels 54,
the processor sorts the data and stores the data in mass
storage 38 according to row, element and beam angle. After
all data 1s collected during an acquisition period the proces-
sor generates one or more 1mages using the stored data and
can either store the images or provide the images for viewing
via an interface (e.g., 42 in FIG. 2).

Referring now to FIG. 5, a flow chart illustrating an
exemplary method according to present invention 1s 1llus-
trated. Referring also to FIGS. 1-4, at process block 100
gantry rotation and table translation begin while the detector
clements absorb radiation from source 14. At process block
102, during a first period, data 1s acquired for each odd array
row at the specific beam angle R. Referring to FIG. 4, this
means that each of the rows aligned with elements 1-1, 3-1,
5-1, 7-1, 9-1, 11-1, 13-1 and 15-1 1s linked through a
corresponding switch circuit 1n module 52 to one of the
acquisition channels 1n acquisition channel rows ACR-1
through ARC-8. The acquired data 1s also stored at process

block 102.

Next, at process block 104, during a second period the
switches 1n module 52 are switched such that each even
array row 2-1, 4-1, 6-1 through 16-1 1s linked to an acqui-
sition channel 1n one of acquisition channel rows ACR-1
through ACR-8. The outputs of rows ACR-1 through ACR-8

are provided to computer 36.

Next, at decision block 110 computer 36 determines
whether or not the helical scan has been completed. If the
scan has not been completed, control passes up to process

block 102 and again steps through blocks 102, 104 and 110.

If, at decision block 110, the scan has been completed,
data acquisition 1s complete and control passes to block 111
where computer 36 bins all the stored data according to
slices so that, for separate slices through the patient, there 1s
data from every angle about the patient. At block 112
computer 36 uses the slice data to generate 1mages via a
backprojection technique or some other suitable algorithm.

It should be understood that the methods and apparatuses
described above are only exemplary and do not limit the
scope of the invention, and that various modifications could
be made by those skilled in the art that would fall under the
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scope of the mvention. For example, referring again to FIG.
4, while stmplified switching circuitry 1s illustrated for the
purpose of simplifying this explanation, more complex
circuitry would typically be employed enabling any of
channels AC-1 through AC-4 to be linked to any of elements
1-1 through 8-1. Thus for instance, channels AC-1 through
AC-4 could be linked to elements 1-1 through 4-1 during a
first period and linked to elements 5-1 through 8-1 during a
second period and so on. In addition, while the description
above teaches a system where acquisition channels are
alternately linked among two elements the invention con-
templates a system where each channel may be alternately
linked among more than two elements (e.g., 3, 4, 8, etc.).

To apprise the public of the scope of this invention, the
following claims are made:

What 1s claimed 1s:

1. A method for use with a CT system including less
acquisition channels than detector elements such that sepa-
rate data-sets for each element cannot be acquired simulta-
neously via the acquisition channels, the method for acquir-
ing data corresponding to a number of elements that is
orcater than the number of acquisition channels during an
acquisition period and comprising the steps of:

for at least one acquisition channel, during each of N
acquisition sub-periods, acquiring a data-set corre-
sponding to a detector element where the detector
clements for which data 1s acquired during each of the
sub-periods are different elements; and

storing the data-sets for subsequent use 1n constructing,
Images.

2. The method of claim 1 wherem N 1s 2 and the step of
acquiring includes acquiring first and second data subsets
corresponding to first and second elements.

3. The method of claim 2 wherem the system includes a
cgantry for rotating the elements about an i1maging arca
during a data acquisition period to obtain data from a
plurality of different angles, the elements arranged 1n an
array 1ncluding rows and columns of elements such that the
columns are aligned with an axis of gantry rotation and,
wherein, the steps of acquiring first and second data sub-sets
include the steps of acquiring the first and second data
sub-sets corresponding to first and second rows of elements,
respectively.

4. The method of claim 3 wherein the first and second
rows are adjacent.

5. The method of claim 3 wherein the number of acqui-
sition channels 1s half the number of detector rows and
wherein the method 1s performed for each of the acquisition
channels with a unique pair of first and second detector
TOWS.

6. The method of claim 5 wherein each pair of detector
rows comprises adjacent rows.

7. The method of claim 1 wherein the system includes a
switching module that links elements to acquisition channels
and wherein the steps of acquiring include causing the
switching module to link elements to acquisition channels.

8. An apparatus for use with a CT system including less
acquisition channels than detector elements such that sepa-
rate data-sets for each element cannot be acquired simulta-
ncously via the acquisition channels, the apparatus for
acquiring data corresponding to a number of elements that 1s
orcater than the number of acquisition channels during an
acquisition period, the apparatus comprising:;

a processor running a pulse sequencing program to per-

form the steps of:
for at least one acquisition channel, during each of N
acquisition sub-periods, acquiring a data-set corre-
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sponding to a detector element where the detector
clements for which data 1s acquired during each of
the sub-periods are different elements; and

storing the data-sets for subsequent use 1n constructing
images.

9. The apparatus of claim 8 wheremn N 1s 2 and the step
of acquiring includes acquiring first and second data subsets
corresponding to first and second elements.

10. The apparatus of claim 9 wherein the system includes
a gantry for rotating the elements about an imaging arca
during a data acquisition period to obtain data from a
plurality of different angles, the elements arranged 1n an
array including rows and columns of elements such that the
columns are aligned with an axis of gantry rotation and,
wherein, the processor runs the pulse sequencing program to
perform the steps of acquiring first and second data sub-sets
by performing the steps of acquiring the first and second data
sub-sets corresponding to first and second rows of elements,
respectively.

11. The apparatus of claim 10 wherein the processor runs
the program to acquire data from first and second adjacent
TOWS.

12. The apparatus of claim 9 whereimn the number of
acquisition channels 1s half the number of detector rows and
wherein the processor runs the program to perform steps for
cach of the acquisition channels with a unique pair of first
and second detector rows.

13. The apparatus of claim 12 wherein each pair of
detector rows comprises adjacent rows.

14. The apparatus of claim 8 wherein the system includes
a switching module that links elements to acquisition chan-
nels and wherein the processor runs the program to perform
the steps of acquiring by causing the switching module to
link elements to acquisition channels.

15. The apparatus of claim 8 further including a separate
integrator between each element and each acquisition
channel, each 1ntegrator integrating the signal generated by
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a linked element during the sub-periods when the element 1s
not linked to the channel.

16. A method for use with a CT system including a
detector array, a gantry and acquisition circuitry, the array
including a plurality of detector elements arranged 1n ele-
ment rows and columns and mounted to the gantry for
rotation about a gantry rotation axis so that data can be
collected from various beam angles wherein, the columns
are aligned with the rotation axis, the acquisition circuitry
arranged 1n acquisition channel rows including half as many
acquisition channel rows as there are element rows, each
acquisition channel row including a number of acquisition
channels equal to the number of elements 1n an element row,
uniquely associated with a pair of element rows and linkable
to separate elements 1n each of the pair of associated element
rows, the method for acquiring data corresponding to each
clement row during an acquisition period and comprising the
steps of:

for each beam angle at which data 1s to be acquired:
for each acquisition row:
(a) during a first sub-period:
acquiring a first data-set corresponding to a first of the
assoclated rows;
storing the first data-set;
(b) during a second sub-period:
acquiring a second data-set corresponding to a second
of the associated rows;
storing the second data; and
repeating steps (a) and (b) until an acquisition period
has lapsed.
17. The method of claim 16 wherein the first and second
rows are adjacent.
18. The method of claim 16 wherein the system includes
a switching module that links elements to acquisition chan-
nels and wherein the steps of acquiring include causing the
switching module to link elements to acquisition channels.
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